life, and to establish bridges of communication with other disciplines. This year we focus on the behavior of nematodes. As nematology develops more deeply from several approaches, we seek to understand the nematode itself in addition to understanding the diseases it causes. In recent years we have seen the rise of in vitro cultivation techniques, of bona fide physiological and biochemical studies, and of some increasing interest in ecology. The study of behavior has yet to take its place as a major subdivision of nematology.
At first glance, nematodes may appear to exhibit a limited range of behavior. With a few exceptions, movements are limited to undulations along the substratum or in a liquid medium, movements of mouth parts and the alimentary canal, coiling behavior, and movements of copulatory structures. But these organisms execute complex manoeuvers in their life cycles. The familiar intestinal parasites of mammals manage to ride the stream of foodstuffs passing through the alimentary canal, and to find somewhat precisely defined niches along the way. Hookworms take a circuitous route via the skin and circulatory system to reach their .
destination in the mammalian gut. Filaria worms, which inhabit tissues deep within birds and mammals, depend on insect vectors for transportation between hosts. In the soil, nematode parasites of plants must find and enter growing roots, sometimes at precise locations such as the tip or just back of the tip. Others feed at the root surface. Still others confine themselves to fungi, or feed on other soil organisms, including nematodes. A few forms ascend the growing plant.
Organisms which display such involved life cycles must have well-developed systems of responding to stimuli. What major tasks confront the student of nematode behavior? The most pressing task is to find out what nematodes actually do. The literature of nematode behavior is meager. In their efforts to control diseases, medical and veterinary parasitologists have studied the occurrence and behavior of nematodes in dung, and in soil and herbage near dung. A limited amount of information exists on behavior in charcoal cultures of feces. A handful of excellent recent reports describe the feeding behavior of phytonematodes.
( Khera & Zuckerman, 1963; Hechler, 1962; Klinkenberg, 1963 ). Very few careful descriptions of mating behavior are published. "Swarming" has been described (Hollis, 1962) . Several movies of nematode behavior have been made.
Description of nematode behavior is not an easy task, because the observer upsets the natural conditions. Further, many investigators fail to define precisely the conditions under which nematodes are observed, such as temperature, gas tensions, light, electrical fields, and ionic concentration of the medium. Modern development of micrometeorology makes this possible in the field, and modern instrumentation for measurements in very small volumes makes it possible in the laboratory. A second task is to describe the stimuli to which nematodes will respond. The general setting of this problem is well stated in Cobb's lurid prose (1917) . He was writing of predatory nematodes in the soil. "Obviously mononchs hunt by the aid of some other sense than that of sight, since both they and their prey usually live in subterranean darkness... Picture these ferocious little mononchs engaged in a ruthless chase in the midst of stygian darkness. We may imagine them taking up the scent of the various small animals upon which they feed, among which almost anything they can lay mouth to seems not to come amiss, and pursuing them with a relentless zeal that knows no limit but repletion".
If we would shed light into this stygian darkness, we might ask whether some of the known excretory products of nematodes such as ammonia, urea, amino acids, amines, peptides, and organic acids act as attractants to mononchs (Rothstein, 1963) . It is now practicable to cultivate a few free-living and parasitic nematodes in vitro (Rogers, 1962) . Nematodes can consequently be kept in good physiological condition for extended periods, and their behavior responses to chemical and physical stimuli may be measured.
We need to know which stimuli may elicit responses in vitro, but we must also know which stimuli actually do elicit responses throughout the life of the parasite. When a nematode finds and penetrates its host, it enters into a different environment from the one it left minutes before. It now responds to a different set of stimuli that lead it around its life cycle. Again, when it leaves the host whether as a passenger in an arthropod, or by migrating out of feces, or out of decaying roots, it once again faces a different set of stimuli. I think it likely that the sensitivity of the organism changes as it passes from one stage of development to the next. The use of in vitro techniques together with refined measurements of the micro-environment which the nematode encounters should enable us
